Total number of printed pages—11
| 63(FY) SEM-4/MIN/PHYMIN2024
2025
PHYSICS
(Minor)
Paper : PHYMIN2024
(Waves and Optics)
Full Marks : 50
. Pass Marks : 20
Time : Two hours
The ﬁgurés in the margin indicate
Jull marks for the questions.
1. Choose the cqrrc‘ct_ answer ! 1x5=5
o5 Bevl! AR Serears
() When tv§o displacemeﬁts represented
by y,= a sin ot and y,= b cos ot are

superimposed, the resultant motion
is—
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(b)

@M y,= a sin ot A y,= b cos wt
SIfSIRT 1 7t SgiEiet 11 =W, cofnt =g
NSO T'eT—

() Simple harmonic with amplitude,
a/b

a/b R G5l 37 o1fige sife
(i) Simple harmonic with amplitude,
Va2 + b2
Ja? +p? RO @t 7t ~1figs i
(iii) Simple harmonic with amplitude,

(a+Db)
2

L2 B) gt it s it
(iv) ItA is a linear motion
G T 3RF oS

In a standing wave, the distance
between two successive nodes is—

DO9F0 0179 2

(c)
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The acceleration of a particle executing
S.H.M. is given by —n2x. The time period
of the particle is—

el ofige SfSRME Tt GBI w9 TR —n2x|
FAGIR AT (Te—

i) 2s
(i) 3s

(i) ns
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(d) Which of the following is not an
example of interference ?

R CORD! SIS DIl 72—
(i) Lloyd’sA mirror
G WA
(i) Newton’s rings
AT g3
(iii) Young’s double slitl
et 4 o
(iv) Nicol Prism
et ferem

(e) Which of the following is essential for
observing diffraction ?

oG AR AR @W‘b‘t st e
() A narrow slit

<ot 7% g
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(i) Two coherent sources
ot TS St |

(iii)r A Vscree'n “

@

(iv) White light - | : ‘,

30 (AIRI

n.. Answer any five of the following questions :

2x5=10

() What are Lissajous Figures ? What are
the factors on which shape of Lissajous

figures depend ? DT 1+1=2
Freyerg SRS R ? Py wigfos oo &
PRI @I FSMMee

() What is the speed of transverse wave.
in a string of length one metre and
mass 0.6 kg under a tension of 1000
Newton ? 2
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(c)

(@)

(e)

yooo TH7F DI & B T =F o.v
Rt S31 B SIS ey SRR 1S sl 2

Two simple harmonic vibrations of the
same period, having equal frequencies
but different amplitude is acting at right
angles to each other. Write the
expression for resultant vibration
(which is an ellipse). When will the

ellipse reduce to a pair of straight
lines ? 1+1=2

qF AR, AN IR e @l

ese Ty e ol o) 15 F~FR I@
ot AR TR (R <o Boige) | B 60
TogEU! IR IR SIRaE ]2

.Establish the differential equation of

simple harmonic motion of a particle.

I IO R g i SR AN
Zlo It |

Differentiate between Fresnel and
Fraunhoffer diffraction,

CIFTATeT Bl FICAZRPI SoRa e ity ol |

DO9F0 0179 6

() What is polarization by reflection ? State
Brewsters law. 1+1=2

ST Bkl TR ¢ FRITT Aol ol

(g How can you produce circularly
polarized light from unpolarized light ?

SRS (F1SE *RI (TS I8 TS
aﬁﬁsﬁeﬁﬂa#%:ﬂMQ?

3. . Answer the following qugsﬁqi;s_,: (any five)

‘ | . 5x5=25
.{a)  Show how superposition of two collinear

harmonic oscillations . of ‘different
_ frequencies lead to formation of beats.

Rt TR 701 QIR e (e
ST TS T~ 5o I (Y8l

(b) - Analyse a square wave with the help of
Fourier’s theorem.

FRETT Soisiga me ¢t 3f ol R
1|
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(c)

@

(e)

Which are the possible normal modes
of vibration of stretched string clamped
at both ends ? What are phase velocity
and group velocity of a wave ? Mention
one difference between a plane wave
and a spherical wave. 2+2+1=5

VA SO B TR B iR T FSR)
HeIRE LI (FREIN? SR GOiF 7l &
i (915 @5 2 A TR WF (AP
TSI WMETS B AL B 3|

What is a wavefront? Mention two
characteristics of a wavefront. Explain

Huygens principles of construction of
wavefront with neat sketch. 1+2+2=5

waoigd e SRR 7hr WY S w9

. e e 2iReeeR RS AiRe e

It A _ .

What are coherent sources? Why do
we need a coherent source for sustained
interference pattern ? In Young’s double
slit experiment the second order
maximum is found at a distance of 5
mm from the central maximum. If
wavelength of the light used is 5000 A,
and the distance of the screen from
the slits is 200 cm, then find the
distance between the two slits.

1+1+3=5
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(H) .

7@ B [ 2 ZTY AR HIARA IR S
1 GOl PTG TR AT 2 TS fafey A9
Qe Tege 1o i ¢ RfFARDR wee sk

. T A o (AR P T JITS (AT

SR ¢ooo A T, WIF R o1 I =Y
00 G, (oE P s WeR 739 S|

Write a short note on construction and
working of Michelson’s interferometer.

AT A= it S SRfEnT
@oige Bl 56 GBIt ot

What is a zone plate ? Show that a zone
plate can act like a convex lens. 1+4=5

o FR) B2 (G @ 7T I GOk TeT
@R W1 I IR AT

With proper theory explain the intensity
distribution pattern for diffraction due
to a single slit.

3 war bl foug AR TARGH el 157
?UPUTWI
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4. Answer any one of (a) and (b) :

10x1=10

(@) SF (b} R qbiq Te fai ¢

(@ ()

(i)

(b) (i)

DO9F00179

State and derive Sabine’s law of
time of reverberation. 5

WW‘TWMWWW

ool |

Explain how nodes and anti-nodes

-are produced when transverse

wave travels on a stretched string.
5

A (T SIS SRfer SRR RS
g @i et R, e Sesl 2w o2
e I 1|

Explain mathematically how
interference due to reflected light
results in colours in thin films. 5

eifSwfTe coirege 3R ot TicaoioR ToTe
=T 30 R (A 919 = sl
[ 9|

10

(i)
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In Newton’s ring arrangement,
obtain the expression for radius
of nth order bright ring. 5

AT S IR n-oF TR Tege
wiefde IR I A IR Sheat
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